Abstract:
A search for superheavy elements was made in bombardmerits gf 2¢8Cm . with 48Ca ions performed at projectile energies close to the interaction barrier in order to keep the excitation energy of the compound nucleus Z = 116, A = 296 as low as possible. No evidence for superheavy nuclei was obtained in a half-life region from 1 ~s to 10 Y with a production cross section greater than 10-34 to 10-35 cm 2 • Since all the known heaviest elements have been synthesized first by nuclear fusion, this process was also chosen for the production of superheavy elements, which are expected to occur around the predicted nuclear shell closures at atomic number 114 and neutron number 184.
Although a large number of projectile and target combinations have been used in such attempts, no evidence for the formation of superheavy elements has been obtained. It is now obvious [1] that most of these systems are not suitable for this purpose. Either the resulting compound nuclei have an extremely low chance of survival because their fission barriers are too low, or the formation of a compound nucleus is hindered by dynamic effects and cannot occur at projectile energies close to the Coulomb barrier. There are only a few target-projectile combinations which have both favorable fusion and survival probabilities. The reaction of 48Ca projectiles with a 248Cm target is potentially one of these cases.
This system-has been studied extensively without positive results, [2] . However, in the earlier experiments the interaction energy exceeded the calculated fusion barrier by about 20 MeV. This extra energy was thought to be necessary in order to overcome entrance channel limitations in the fusion process. As a consequence, the compound nucleus was produced with an excitation energy of at least 45 MeV, which probably reduced its surviving fraction to a undetectable level. More recent work on fusion reactions of heavy systems gives evidence, however, that the dynamic hindrance for the 48Ca + 248Cm system is small [3] , so that it should be possible to form the compound nucleus ii~x at a lower excitation energy. 3 We have carried out a new search for superheavy elements from the reaction of 48Ca projectiles with 248Cm at energies much closer to the Coulomb barrier, which was calculated to be 235 MeV (0.96 x proximity potential), corresponding to a bombarding energy of 4. Separation in gas-filled magnetic fields [4J has been adapted at LBL to separate fusion evaporation residues from the bombarding beam. The separation time is the time-of-flight through the system (=1 ps). The many charge-changing collisions experienced by each particle in the gas give the evaporation residues a well-defined magnetic rigidity which is different from that for the projectiles and other reaction products and thus allows a magnetic separation. The calculated detection efficiency for evaporation residues is 12%.
Since the ions are implanted close to the detector surface, about 45% of the emitted a-particles may escape the detector. Events separated by more than 0.5 ~s could be resolved. 151m 1h 1d 1y 100y 15 10-9 10-7 ,10-5 10-3 10-1 10 1 10 3 10 5 10 7 10 9 10 11 HALF LIFE (5) 
